The advent of transesophageal echocardiography has facilitated intraoperative evaluation of the foramen ovale [1] [2] [3] [4] [5] . The high prevalence of preoperatively unrecognized flow-patency of this structure has led investigators to emphasize the potential for paradoxical embolization in any patient undergoing anesthesia [4] . This perspective led us to research earliest reports of paradoxical embolization through a patent foramen ovale.
The authorship of the first report of this entity has been attributed to Julius
Cohnheim (1839-1884), a protege of Virchow and Traube, and erstwhile Professor of Pathology and Pathologic Anatomy at the Universities of Leipzig and Breslau (Appendix) [6] . This attribution is based on a report of a fatal case, the details of which appear in his 1877 text, "Lectures on General Pathology" [7] . The following translation, derived from Volume I of this series ("The Pathology of the Circulation") ( Fig. 1 Fig. 2) [11] . The patient's clinical course is described at great length. The following account of the pre-morbid events represents an outline of relevant details: a 43-year old woman presented with gangrene of the lower extremity. On examination, the right femoral pulse was not palpable and the artery "felt like a hard tube." Thrombosed veins were noted. The skin between the right knee and the foot was gray-green in color, with areas of sloughing. The heel had a large ulceration and "the toes were mummified." There was no sensory perception or motor response to electrical stimulation in the calf. Past history included recurrent episodes of dyspnea, hemoptysis and pleuritic pain. The patient's hospital course was marked by worsen-I XII.
.Paliulogiseh -anatowniselle Ileobacllllllgelo. [emboli] , and evidence of old embolic processes in the systemic circulation were unequivocal. The origin of the embolic material is unknown. The pulmonary veins, the valves of the left heart, the trabeculae carniae the same, just like the left atrium, the aorta and its branches-everything was intact.... A closer inspection of the organs, performed by Professor Virchow, at my request, solved the riddle in a very unexpected way. They found a patent foramen ovale. At the same time they found a collection of thrombus in the right atrium. This [thrombus] was the source of the lung emboli. This material was also responsible for all the emboli in the systemic circulation. The foramen ovale provided a means by which this process could occur!" It should be noted that, at the time of these publications, principles for elucidating the nature of occlusive thrombotic material at postmortem were well established. In addition, Cohnheim was aware that mechanisms by which paradoxical embolization might occur were not limited to passage of the embolus through a foramen ovale. This is shown by the following quotation pertaining to arterio-venous fistulae excerpted from his writings: "Arteries and veins can communicate directly. Such a bypass of the capillary system would favor (paradoxical) embolization" [6, 9] . Litten, in turn, makes frequent reference to Cohnheim's data, and, indeed, both authors had been collaborators in Breslau [12] . Accordingly, it seems irrefutable that the findings from both cases indeed represented the authors' proposed mechanism.
In our translations, we have attempted to faithfully reproduce the precise wording of the original texts; the, at times, stilted prose reflects the writing style of the authors. Indeed, Meynell, in his historical review of the Sydenham Societies, now defunct organizations which were active in collating and translating classic medical works at the turn of the century, makes the point that the solicited editors had particular difficulties in translating German texts due to "the metaphysical qualities of contemporary German scientific prose" [13] . In addition, McKee, in the preface to his 1889 translation of the second edition of "Lectures on General Pathology," notes that "Cohnheim himself was no lover of rhetoric; his style of lecturing was simple, often conversational; and he wrote as he spoke" [14] . In our translations, we have attempted to faithfully reproduce the precise wording of the original texts. Accordingly, the somewhat stilted prose reflects the writing style of the authors.
Our translations, to our knowledge, represent the first such representations of both Litten embolization to Litten [15] . However, our findings clearly indicate that this was not so. Further, at the conclusion of his article, Litten specifically states that the findings in his report support Cohnheim's earlier observation regarding the passage of embolic material through a patent foramen ovale, and cites the first edition text as his reference source.
In conclusion, we have reproduced the earliest documented reports of paradoxical embolization through a patent foramen ovale as a historical vignette with presentday relevance. APPENDIX Julius Cohnheim (Fig. 3) was born in Demmin, Prussia in 1839. He received his medical degree in 1860. Following completion of his doctoral thesis, performed at the Pathological Institute of the Charite Hospital under the guidance of Virchow, he was granted a formal academic appointment at this renowned intellectual center. Here, he was also heavily influenced by Traube, the noted internist, to whom he dedicated his textbook. His work was temporarily interrupted by service as a surgeon in the Danish War of 1864 [15] . At age 29, Cohnheim was appointed as Professor of Pathology at Kiel University. He was subsequently granted a prestigious Chair at Breslau. It was here that Litten became one of his students [14] . Cohnheim However, his recurrent incapacitating illnesses, due to gout3, precluded him from being considered for the position [14, 16] . His final appointment was at Leipzig, where he died on August 15, 1884.
Cohnheim was a prolific researcher. His early investigations included delineation of the structure of skeletal muscle and its nerve endings, the disposition of the sensory nerve endings in the cornea, the pathological features of choroidal tuberculosis and systemic trichinosis. He also conclusively established that white blood cells are capable of diapedesis, a controversial finding at the time. At Kiel, he demon3This disorder was the cause of his early demise, the diagnosis being confirmed at autopsy by demonstration of urate deposits in the renal parynchyma [15] . (Fig. 4) [18] . In 1876, he was appointed as the Senior Attending Physician at von Frerichs' clinic in the Charitt e Hospital in Berlin where he established himself as a respected independent investigator [17] . In 1884, he became a full Professor, and was subsequently made Chief of the City Hospital [18] . During his lifetime, he published major treatises on pulmonary infarction, the sequelae of mesenteric artery occlusion, amyloidosis, sepsis, endocarditis, hepatic carcinoma, miliary tuberculosis and basophilic function, most of which are found in Virchow's Archives. He died in Berlin on June 1, 1907. 
